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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 

I also certify that the attached copy of the request for grant of a Patent (Form 1/77) bears an 
amendment, effected by this office, following a request by the applicant and agreed to by the 
Comptroller-General. 

In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 
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each applicant (underline all surnames) 
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country/state of its incorporation 
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4. Title of the invention 



Ultra Violet Radiation 
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person to contact in the United Kingdom 



A. J. Lyons - 0151-236 5147/1417 



Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977, You 
will be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 

Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet" in the relevant part(s). Any continuation sheet should be 
attached to this form. 

d) If you have answered 'Yes* Patents Form 7/77 will need to be filed 

e) Once you have filled in the form you must remember to sign and date it. 

f) For details of the fee and ways to pay please contact the Patent Office. 
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TITLE: Ultra Violet Radiation Treatment Systems. 

DESCRIPTION 

This invention concerns Ultra Violet treatment systems particularly but not 
exclusively for treatment of water. 

It is known that UV irradiation can be useful in the process of purifying water. 
UV radiation can have in particular, germicidal properties. Currently UV radiation can 
be provided by means of special fluorescent tubes with no phosphor coatings that 
provide only about 30 watts of power per metre of tube. 

An object of this invention is to provide an alternative source of UV radiation, 
particularly for use in water treatment. 

According to this invention there is provided apparatus for providing UV 
radiation comprising a cavity, a microwave energy source for feeding energy into the 
cavity and at least one lamp at least partially within the cavity for converting microwave 
energy into UV radiation. 

The present invention further provides a method of providing UV radiation 
comprising the steps of irradiating at least one lamp with microwave radiation, whereby 
the microwave energy is converted into UV radiation. 

The present invention is particularly suitable for use in purifying water by killing 
bacteria. The cavity may be arranged to have the water to be treated flowing 



therethrough. Accordingly the cavity preferably has a water inlet and a water outlet. 
The chamber may be arranged in a water supply line, so that no additional pump means 
is needed to promote water flow through the chamber, although pump means may be 
provided, if necessary. 

The invention may be used for other purposes than water treatment where a 
source of UV radiation is desirable, such as for killing bacteria on fruit, vegetables and 
the like or for cleaning implements, such as, for example cutlery, medical instruments 
and the like. 

The at least one lamp preferably comprises a partially evacuated tube containing 
an element or mixture of elements in vapour form. The element or elements may be any 
that can produce light when activated. Mercury is the preferred element for UV lamps 
used in the invention but alternatives include mixtures of inert gases with halogen 
compounds, sodium and sulphur. 

The microwave radiation may be produced by a magnetron operating at its 
designed frequency. The magnetron is preferably coupled into a waveguide for clarity 
that matches its operating frequency so that substantially of its power is transferred to 
the waveguide. 

It is important to match the lamp temperature to the microwave E field because 
vapour pressure of the elements within the lamp increases with temperature. Operating 
temperatures around 50°C are desirable for mercury lamps. 

This invention will now be further described, by way of example only, with 
reference to the accompanying drawings, in which: 

Figure 1 is a schematic diagram of a first embodiment of the invention; and 



Figure 2 is a schematic diagram of a second embodiment of the invention. 
Referring to Figure 1 of the accompanying drawings, a water treatment system 
comprises a chamber 10 having a conduit 12 running through it. The conduit 12 is a UV 
transparent quartz tube and is connected into a water supply line, so that water is fed 
through the chamber. 

Connected to the chamber 10 is a magnetron (not shown) for providing 
microwave radiation in the chamber. Within the chamber 10 are two mercury lamps 14. 
The mercury lamps 14 each comprise a quartz tube containing mercury vapour at low 
pressure and have no electrodes. 

In use, as water is flowing through the conduit 12 microwave radiation is 
produced within the chamber and causes the lamps to produce UV radiation. The UV 
radiation acts on the water passing through the conduit to kill bacteria within the water. 

The chamber 10 acts as a microwave cavity and its size determines the frequency 
of the magnetron that can be operated with that cavity. A waveguide size of 3.422 x 1 .7" 
is suitable for a magnetron operating at 2.46GHz. The mercury lamps convert 90% of 
the microwave energy produced into UV lines at 254nm and 185nm. These two UV 
lines have different principal effects. The 254nm line has generally germicidal 
properties, whereas the 185nm line is ozone producing. The operating temperature of 
the lamps is ideally at 50°C in order to optimise the production of the 354nm line. The 
lamps 14 are capable of producing up to 1KW of radiation per metre but this value will 
depend on the amount of energy supplied into the cavity. 

In Figure 2 of the accompanying drawings a variation on the water treatment 
system of Figure 1 is shown. A chamber 20 is lined internally with an insulating 
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material 28. The chamber has an inlet 22 and an outlet 24 so that water can flow through 
the chamber. The chamber acts as a microwave cavity and has a magnetron (not shown) 
connected to it. A UV lamp 26 of the type described with reference to Figure 1 of the 
drawings is positioned in the chamber. The microwave cavity could be 9.75" x 4.875" to 
operate effectively with a magnetron tuned for 896MHz. 

The water treatment system of Figure 2 operates in a similar way to the system of 
Figure 1 except that water flows through the microwave cavity itself instead of through a 
conduit in the microwave cavity. 

It will be appreciated that the UV treatment system of the invention may be 
modified for any form of liquid treatment whether it be of a batch type or continuous 
flow provided that UV radiation can be applied thereto. The system may be used for dry 
applications. 
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